Because of increased interest in the assay of albumin in urine and the sensitivity required to quantify concentrations associated with (a) increased risk of developing end-stage renal disease and cardiovascular disease among people with diabetes and (b) renal damage caused by exposure to nephrotoxic substances, we conducted a pilot study of the variation of these measurements within and among five laboratoriesthat use various immunoassays. These assays included two different enzyme immunoassays, two different immunoturbidimetric assays, a fluorescent immunoassay, and a zone immunoelectrophoresis assay. The results indicate considerable variation both within and among laboratories for measurements at or near the normal range. Variability is equally attributable to the precision of individual immunoassays and to the variation of the mean values obtained by each laboratory. Individual laboratory CVs ranged from 5.8% to 18.2% for mid-and high-concentration samples treated with preservative and from 8.4% to 23.6% for mid-and high-concentrationsamples containing no preservative. The relative bias of individual laboratory means ranged from -56.4% to 20.5% for the two preserved materials and from -32.6% to 0.8% for the two materials containing no preservative. To reduce the chance of misdiagnosingthe risk associated with abovenormal albumin concentrations in urine, we need to address the problems contributingto imprecisionand inaccuracy, particularly laboratory-to-laboratoryvariability. reported (15,20,24-27). The role that assay variability plays in these observations, however, is not clear.
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The results of this study indicate considerable variation both within and among laboratories (Figure 1) . We found similar patterns of precision and bias at each The means from three laboratories were consistently above, and the means from two laboratories were consistently below, the calculated target values.
The only significant change in these patterns was the greater variability of the immunoturbidimetric method reported by laboratory A for the low-concentration material (Figure 1, bottom) A statistical analysis of variance showed an approximately equal distribution of variance within and among laboratories. For the preserved materials the total variance due to among-laboratory variation was 43.8% to 5 1.4% and that due to within-laboratory variance was 48.6% to 56.2% (Table 1 ). The total among-laboratory CV was greatest for the lowest albumin concentration and was about equal for the higher albumin concentrations. The total within-laboratory CV followed a similar pattern. The total CVs for the mid-and high-concentration materials were also about equal (Table 1) .
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The individual within-laboratory CVs ranged from 9.0% to 44.8% for the low-concentration preserved material, from 5.7% to 18.0% for the mid-concentration material, and from 5.1% to 15.8% for the high-concentration material ( Table 2 We are now characterizing new materials prepared similarly to the unpreserved materials prepared in this study for use in the continuing assessment of these laboratories. The preserved materials used in this study as well as the new unpreserved materials are also being characterized by another commonly used method, radioimmunoassay.
